Serotonin plays a major role in serum-induced phospholipase C-mediated hydrolysis of phosphoinositides and DNA synthesis in vascular smooth muscle cells.
Whole blood serum (WBS) rapidly induced the phospholipase C-mediated hydrolysis of phosphoinositides and subsequently stimulated DNA synthesis in cultured rabbit vascular smooth muscle cells (VSMCs). Ketanserin, a serotonin (S2) receptor antagonist, markedly inhibited the WBS-induced phospholipase C reaction and DNA synthesis. Serotonin by itself had a weak mitogenic activity for VSMCs, but this vasoconstrictor markedly stimulated the platelet-derived growth factor- and epidermal growth factor-induced DNA synthesis. The stimulatory effect of serotonin on the growth factor-induced DNA synthesis was inhibited by ketanserin. The amount of serotonin contained in WBS was sufficient to induce the phospholipase C reaction and stimulate the growth factor-induced DNA synthesis. These results indicate that serotonin plays a major role in the WBS-induced phospholipase C-mediated hydrolysis of phosphoinositides and DNA synthesis in rabbit VSMCs and suggest that serotonin may act as an important growth regulator for VSMCs in addition to acting as a vasoconstrictor.